This paper assesses the link between dimensions of agile supply chain, competitive objectives and business performance in the UK North Sea upstream oil and gas industry. A questionnaire was designed and administered covering important criteria of agility identified from the literature. The questionnaire was sent to a sample of 880 supply chain managers within the UK oil and gas industry and a net response rate of 17.8% was achieved. Statistical tests for validity and reliability were carried out. Also, the KS statistical test for normality was undertaken on the data. All the tests affirm that the data came from a normal distribution. Non-response bias analysis was conducted through wave analysis using one-way ANOVA and no statistically significant difference was revealed by the t-test result. By examining the whole supply chain associated with agile practices in an important sector, the paper identifies the most important dimensions and attributes of supply chain agility and provides a deeper insight into those characteristics of agility that are most relevant within the oil and gas industry.
Introduction
According to the Global Supply Chain Forum, supply chain management seeks to integrate the key business processes, from the original suppliers of raw materials to the end user of the manufactured product. The processes create products, services and information that add value to the stakeholders of the supply chain (Lambert and Cooper, 2000) . In tracing the evolution of supply chain management (SCM), Lambert and Cooper (2000) , Lamming (1996) and Lamming et al. (2000) observe that the term SCM was introduced by management consultants in the early 1980s and has since generated wide and keen interest across disciplines. Initially, supply chain management was perceived simply as the logistics of manufacturing and distribution, which extends from outside the firm to include customers and suppliers. However, SCM is now conceptualised and applied as the integration of all the business processes across the supply chain. Thus the new model of SCM encompasses all the other business functions, including extended, multi-tiered suppliers and end customers (Pihkala et al., 1999) .
The continuously evolving and dynamic nature of the supply chain presents many interesting challenges for effective system coordination. Supply chain members cannot compete as independent members. The product used by the end customer passes through a number of entities that contribute in the value addition of the product before it is consumed. Furthermore, modern traits like globalization, outsourcing and reduction in supply base have exacerbated uncertainty within, and risk exposure of, supply chains. Supply chains have become more prone to sudden disruptions. Systems thinking, which considers both the whole and the constituent parts of ecosystems (Gharajedaghi, 2005; Skyttner, 2006) , is providing a new perspective for examining and managing supply chains as both uncut and cut (partial) entities that continuously exchange energies and products.
Recently, Ngai et al. (2012) highlighted the importance of energy saving in production, particularly in textile processing using soft systems methodology. The reported empirical investigations and results in this paper contribute to effective management of oil and gas production and distribution, which in turn will support global energy needs and sustainable resource management.
In trying to understand the circumstances leading to the evolution of SCM, Hill (2000) asserts that companies rarely own the resources and activities to make a product or provide a service from the beginning to the end. Indeed, Ramdas and Spekman (2000) contend that, since purchased goods and services account for 50 to 70% of manufacturing company's potential value, a firm's competitive advantage depends largely on the links it forges with external organisations rather than its internal capabilities. Furthermore, Richardson (1972) , and Grandori and Soda (1995) argue, from a transaction cost economics point of view, that the organisation of industry should take cognisance of similarities and complementarities of activities. In addition, Loasby (1998) points to the fact that ''all firms depend on the capabilities of their suppliers, and every firm that is not a retailer depends on the capabilities of those who provide it links to the final consumer.'' In fact some of the activities in the value stream of the product or service delivery system are often not undertaken by the organisation itself, but rather sourced from external vendors. This underpins the need to manage effectively the internal and external phases of the supply chain as an integrated whole.
The oil and gas supply chain, especially the upstream segment, is inherently typified by the above characteristics, with large numbers of small and medium-sized enterprises (SMEs) that provide services and technology to support the operations of the major oil companies. How well these service providers are managed as part of the total supply chain of the major companies is of significant importance to the effectiveness and efficiency of the oil and gas supply chain. Further, the agility of these firms across the oil and gas supply chain and the impact of supply chain performance are of great importance in achieving related supply chain competitiveness.
The survey results reported in this study seek to establish, on the one hand, relationships between the dimensions of agility and related attributes, and, on the other hand, business performance and competitive bases. The paper is divided into four parts. The first part is the literature review that examines issues in supply chain management as well as, in particular, an overview of oil and gas supply chain. The second part discusses the methodology including research questions, sample profile and data collection. The third part presents the results and analysis in an attempt to answer the research questions. The fourth and final section is the conclusions and suggestions for further research.
Literature review
Supply chain agility has been explored in a number of studies. It has been defined with respect to the agile enterprise (Whitten et al., 2012; Gehani, 1995; Browne et al., 1995; Browne and Zhang, 1999; Jagdev and Browne, 1998; Goranson, 1999) , products, workforce (Breu et al., 2002) , capabilities (Yusuf et al., 2004) , virtual teaming (Bal et al., 1999) , and the environment (Robertson and Jones, 1999) . The early proponents of agility defined it as a system with exceptional internal capabilities to meet the rapidly changing needs of the market place with speed and flexibility. The internal capacities of the firm include hard and soft technologies, human resources, educated and highly motivated management, and information and communication technologies. A system that shifts quickly (with speed and high responsiveness) among product models or between product lines is said to be flexible. Flexibility often implies responding to customer demand almost in real time (Youssef, 1994) . Goldman et al. (1995) defined agility as a dynamic, context specific, aggressive change that embraces and pursues growth, success, profits, market share and customers. Gehani (1995) and Gligor and Holcomb (2012) contend that an agile organisation can quickly satisfy customer orders, can introduce new products frequently in a timely manner, and can speedily get in and out of strategic alliances with its trading partners. In this case the nimbleness of alliance and partnership formation also constitutes agility, which underscores that the notion of agility is context specific (Goldman et al., 1995; Whitten et al., 2012) .
Agility has also been defined in terms of specific activities and operational issues. Kidd (1994) proposed an operational definition of agility as a combination of a number of enterprises such that each has some core skills or competencies that they contribute to a joint business operation. This enables the cooperative enterprises to adapt and respond quickly to changing customer requirements (Kidd, 1994; Yusuf et al., 1999) . Kumar and Motwani (1995) defined agility as a firm's ability to progress activities rapidly on the critical path, which is a direct indicator of the firm's capacity to compete on the basis of responsiveness. Thus, agile supply chains use total cycle time-compression as a parameter of competition Towill, 1997, 1999; Mason-Jones et al., 2000) . Similarly, agile supply chains may be defined as being about mastering market turbulence (van Hoek, 2000 (van Hoek, , 2001 van Hoek et al., 2001 ). This requires specific capabilities, in addition to those that can be achieved by means of lean thinking. A key consideration in this definition is the fact that agility is built on leanness. Thus an organisation needs to become lean by implementing practices that will reduce waste in its operations before it can achieve agility. Thus, leanness and agility are complementary rather than being mutually exclusive. Therefore, leanness and agility can be integrated in practice (Yusuf and Adeleye, 2002; Yusuf et al., 1999 Yusuf et al., , 2003 Yusuf et al., , 2004 .
From a manufacturing perspective (Yusuf et al., 1999; Snow, 1987, 1992) , agility can be defined as the successful adoption of competitive bases (speed, flexibility, innovation proactivity, quality and profitability) through the integration of reconfigurable resources and best practices in a knowledge rich environment to provide customer-driven product and services in an uncertain market setting.
The various definitions of agility from some of the key and highly cited works on the subject are summarised in Table 1 . Although each of the definitions highlights distinct issues, there are themes that are common to all the definitions. The regular themes can be summarized as customer sensitivity, network integration, process integration, leveraging the impact of people and information. These four principal dimensions of agility will be tested for their impacts on business performance and competitive objectives in the oil and gas clusters.
In the oil and gas supply chain, as in other industries, minor suppliers tend to have limited influence on their supply chains. Wisner (2003) contends that, in most cases, SCM is not feasible in situations such as ''when the focal organisation is not in a position of power or structural dominance''. It is important therefore for the major operators in the industry to lead the development of SCM. This is increasingly being recognised, as major oil companies for example, believe that agile supply chain rather than internal operations will become the main source of performance improvement. In fact, SCM practices are now seen as offering opportunities to upscale performance when the latitude for cutting internal costs and re-engineering business processes has been exhausted or does not exist (Ernst and Steinhubl, 1997) . This follows the trend already set in other sectors (Ramdas and Spekman 2000) . In spite of the need for greater SCM practices in the oil and gas industry, evidence suggests that a significant number of oil companies have doubts about the effectiveness of their supply chains and less than half believe they have the requisite tools and skills to optimise their supply chains (Ernst and Steinhubl, 1997) . As oil companies move from the practices of retaining all needed capacity in-house to a higher level of outsourcing, greater integration and SCM capability have become profoundly important (Zhou et al., 2010a,b) . In our interviews, some industry executives have suggested that up to 40% of oil and gas activities will be outsourced from the supply chain over the next five years. This underscores the need for better understanding of the interactions across oil and gas supply chains, the emergent complexity, operations management challenges and the need for greater agility.
As an increasing number of multinational companies in the sector streamline and focus on their core competencies (Prahalad and Hamel 1990) , the challenge is to be able to operate as systems integrator (akin to the much publicised case of Boeing in the aerospace industry). This involves managing a complex web of suppliers, service providers, other operating companies, and customers across the value chain. The value chain of the industry encompasses exploration, production, refining, distribution and marketing. Whilst the industry has made some progress in the use of supply chain technologies such as EDI, it remains a laggard in the use of integrated planning and scheduling across the supply chain. The UK oil and gas upstream operations are located within the North Sea. The North Sea remains attractive because of the UK's political, economic and fiscal stability. Porter (1990 Porter ( , 1998 Porter ( , 2003 attributed much of the competitiveness of countries like the UK to good economic and fiscal environments. However, risks, investment uncertainty, and prospecting and production costs remain one of the highest in the world, even after discounting for cost compression achieved as a result of industry-wide initiatives that sought to reinforce lean practices (CRINE Network, 1999; Swafford et al., 2006a Swafford et al., ,b, 2008 Abdulmalek and Rajgopal, 2007) . A key challenge in the industry today is, therefore, finding organisational solutions to enhance supply chain agility and performance (Spekman, et al., 1998; Ballou et al., 2000; Ramdas and Spekman, 2000; Reichhart and Holweg, 2008; Ramstad et al., 2010; Xia and Tang, 2011; Costantino et al., 2012) .
Methodology
After extensively reviewing the literature on agility, we created, from the literature, a set of agility dimensions as already shown in Table 1 . Five industry experts drawn from five oil and gas companies in the Aberdeen area, where most of the upstream oil and gas activities of the UK are located, were then approached for an interview with the aim of better grasping and interpreting the industry perceptions of the dimensions. The summation of their perceptions of each of the dimensions is shown in Table 2 . We have labelled these perceptions or industry's interpretations of the dimensions, to reflect earlier work by Yusuf et al. (1999 Yusuf et al. ( , 2004 , as attributes of agility for the oil and gas industry. The aim of this paper was therefore to report a large scale survey by questionnaire conducted to assess the levels of correlation of dimensions and attributes of agility in the oil and gas supply chain with performance and competitive advantages, beyond the five companies used in the preliminary interview-based study.
Research questions
Since late 1990s there have been UK government-supported initiatives to promote lean practices in the oil and gas industry in the UK (CRINE Network, 1999) . The need for supply chain responsiveness in the process industry (in general) and the oil and gas sector (in particular) has been recognised. However, unlike in the non-oil sectors, where data abound on the contribution of agility to organisational performance (Yusuf et al., 2004; Lin et al., 2006; Abdulmalek, and Rajgopal, 2007; van der Vaart and van Donk, 2008; Khan and Pillania, 2008; Sarkis et al., 2011; Gunasekaran and Ngai, 2012; Azevedo et al., 2012) , the following issues remain unclear in the oil and gas industry: Kidd (1994) Agility is being able to provide high quality and highly customised products and services. | Vastag et al. (1994) Intra-enterprise and inter-enterprise integration for flexibility and speed to market, as enabled by technologies for advanced manufacturing, communication and transportation. Goldman et al. (1995) Agility means delivering products and services with high information content and value-adding to customers, being ready for change, valuing human knowledge and skills, and virtual partnership formation.
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What dimensions and attributes of agility were most relevant in and for the oil and gas industry?
What business and performance outcomes are achievable from juxtaposing and scaling agile practices in the oil and gas industry?
In order to achieve a better insight into agility in the oil and gas industry and its impacts on performance, it is important to explore the prevalence of the four principal dimensions of agility and their attributes (see Tables 1 and 2 ). Therefore, in this paper, as a culmination of the literature review and subsequent interviews in the industry as described in Section 3, we asked the following questions:
1. What is the relationship between the principal dimensions of oil and gas supply chain agility and business performance? 2. What is the relationship between oil and gas supply chain agility attributes and business performance? 3. What is the relationship between the principal dimensions of oil and gas supply chain agility and competitive objectives?
In seeking answers to these three questions, there is a relatively wide array of statistical tools that could be deployed to formulate and test hypotheses. Correlation analysis is the principal tool used in this study because it permits the direct or indirect assessment of the relationships between the research variables. However, correlation on its own does not enable the manipulation of the research variables to allow causal analysis of the relationships between the variables. Indeed, the existence of correlation does not prove causality but, rather, it represents a necessary precondition for causality to be sought: the absence of correlation demonstrates that no causality is present, hence precluding the need for embarking on regression analysis.
Data collection
A total of eight hundred and eighty (880) questionnaires were mailed out to the addresses of the respondents taken from Financial Analysis Made Easy (FAME) database of companies and other databases that host business directories of corporations. Out of the 880 companies sampled and sent questionnaire, 137 companies completed and returned the survey questionnaire. The response rate was 15.6%. This response rate is considered to be representative of previous similar studies of organisations by questionnaire. In an earlier empirical survey of organisations, Ahmed et al. (1996) achieved a response rate of 6.5%.
Of the 137 questionnaires returned, 95 were fully completed and were thus deemed valid and usable for the study. Forty-two incomplete questionnaires were excluded from further analysis. Although poorly completed questionnaires still provided some data, researchers often exclude such questionnaires in order to reduce the incidence of missing data in statistical analysis as well as improve the reliability of results (Hair et al., 2006; Tabachnick and Fidell, 2007; Gill and Johnson, 2002) . The SPSS statistical package (version 15 for windows) was used to carry out the analysis of the data. Table 3 shows some basic demographic characteristics of the survey respondents, including (i) size of organisations, measured by number of employees, (ii) designation of respondents, (iii) size of organisations by turnover (in millions of pounds), (iv) production process flow, and (v) principal business sectors of the respondents. Examination of Table 3 reveals that the survey is representative in terms of size, production process employed and the designation of the respondents. Additionally, the industries to which the respondents belong, as depicted by their principal business sectors, supports the view that the oil and gas supply chain is served by organisations from diverse industrial sectors.
Profile of respondents
Among the respondents, heads of organisation (i.e., those with the designation of Managing Director-MD, Chief Executive Officer or Director) constitute the majority, at 57% of the total number of respondents. Supply chain managers and procurement/purchasing managers each constitute 19% of the respondents. In this study the most sought after respondents were the CEOs; where the CEOs were indisposed then in their place supply chain managers were used. The viewpoint of the study was that the key information solicited in the study was held by top managers, as they possess better overview of the issues that the study intended to investigate.
Also, it can be observed from the table that about 42% of the organisations have 50 or fewer employees while about 17% of the organisations have more than 2000 workers. About 8% have a workforce in the range of 201 to 500 employees. Thus, the spectrum of the respondents to the survey cut across large companies, as well as small and medium size enterprises (SMEs), but the majority of the respondents to the survey are SMEs or organisations with a number of employees less than 500. This is in line with an earlier study of the oil industry by Cumbers et al. (2003) , who found 75% of respondents to their survey of the Aberdeen oil and gas industry to be SMEs. Further, as the table depicts, the largest category of the firms (about 43%) are small and medium enterprises with turnovers of less than 10 million pounds. However, there are large and very large multinational organisations, with turnovers of 500 million and over 1000 million, respectively, that responded to the survey as well. Organisations in the exploration and production sector are the most represented of all business sectors, at 27%. This is followed by companies operating in food, drink and chemical products, at about 18%. Additionally, organisations involved with engineering services and construction constitutes about 16%. There are also several organisations that are undertaking activities not classified under the business sectors reported in Table 3 , thus underscoring the extensively subcontracted nature of the oil and gas business. Oil and gas production draws companies from varied industrial backgrounds to meet its demand for goods and services.
Preliminary analysis of data
Prior to performing inferential statistical analysis, there is the need to assess the characteristics of the distribution of the data to determine whether the variables are normally distributed, as the assumption of normality is a prerequisite for carrying out multivariate analysis. Table 4 shows the results of the KolmogorovSmirnov test statistics with Lilliefors significance level and Sharpiro-Wilk test statistics for normal distribution. The tests relate to the two research variables of location factors and enriching the customer. The tests show that the dataset comes from a normal distribution.
Reliability tests were conducted for the main elements of the research instruments. The test results are reported in Table 5 , which shows that the Cronbach's alpha for the overall scale of the survey instrument consisting of 135 variables was found to be 0.849. In addition, the results of this analysis indicate that for all the sub-items of the research instrument the coefficient alphas exceeded 0.70, and the interrater reliabilities exceeded 0.80. Thus the scales demonstrate both strong internal consistency and strong interrater reliability. The figure for the reliability of the constructs shown in Table 5 is within the acceptable value of 0.70. Using results of earlier empirical studies, Swafford et al. (2006a,b) report that while Cronbach's alpha of 0.70 or higher is typically used to establish reliability of a construct, there are situations in which values of 0.6 are acceptable (Forza, 2002) , especially for broadly defined constructs like agility attributes.
The results of the wave analysis to test the external validity for potential non-response bias are shown in Table 6 . The first 50% of the responses received were compared to the last 50%, where the latter were regarded as non-respondents.
It can be seen in Table 6 that, for the demographic characteristics of turnover and distinctive competence, the null hypothesis that there is no significant difference between the mean values of the two waves of responses cannot be rejected. Thus, based on the two tailed significance level and the Levene's t-test, as shown in the table, there is no non-response bias.
Results and discussion
5.1. Relationship between the principal dimensions of oil and gas supply chain agility and business performance
In order to examine the relationship between the dimensions of oil and gas supply chain agility and business performance, correlation analysis of the dimensions of agile supply chain attributes and business performance was carried out. In assessing the correlation between agility attributes with business performance, bivariate correlation analysis was performed between the two variables. The result of the analysis (as depicted in Table 7) indicates that only three of the agility attributes correlates with business performance. The agility attributes that posted significant relationships with business performance were ''cooperating to compete'', ''mastering change and uncertainty'' and ''leveraging the impact of people and information''. On the other hand, none of the correlations between ''enriching the customer'' and business performance were significant and so are not reported here.
The result of the analysis reported in Table 7 shows that cooperation posted a significant correlation with turnover only, as all the correlations with the other four performance measures were not significant. On the other hand, leveraging the impact of people and information displayed a positive strong correlation with all the business performance measures, with the strongest correlation of 0.339 p o1% being with customer loyalty based on repeat orders, followed by ''performance relative to competitors''. The least significant correlation was with turnover. The next attribute to post remarkable correlation with business performance, after ''leveraging the impact of people and information'', is ''mastering change and uncertainty''. As seen in Table 7 , ''mastering change and uncertainty'' also posted a positive significant correlation with all the business performance indices. Unlike ''leveraging the impact of people and information'', ''mastering change and uncertainty'' posted a strong positive correlation with the financial business performance of turnover, followed by the market-based performance measures of customer loyalty and performance relative to competitors.
The correlation perspective presented in Table 7 highlights the apparent influence of dimensions of agile supply chains on business performance measures generally. However, specifically it goes to show that agile supply chains have a significant influence on business performance and competitive objectives of the respondents to the study. Moreover, specifically it can be seen that the agility dimension of ''cooperating to compete'', ''mastering change and uncertainty'', and ''leveraging the impact of people and information'' all have positive effect on business performance. On the other hand, customer enrichment posted no significant correlation with any of the business performance measures. Additionally, ''leveraging the impact of people and information'' posted the highest correlation with customer loyalty; while, with a correlation of about 31%, ''mastering change and uncertainty'' posted the next highest correlation with turnover. Finally, of the total 11 significant positive correlations between the three agility dimensions and five business performance factors, ''mastering change and uncertainty'' posted the lowest correlation coefficient with business performance attribute of market share.
The following section assesses in detail correlations between the characteristics of dimensions of agility and five business performance indices. The aim of giving the detailed account of the relationships between the variables is to illustrate and deepen the understanding of the relationship between the two variables at a particular, rather than aggregate, level. This is because the four dimensions of agility (such as enriching the customer etc.) will offer little in the form of guidance to practitioners and managers that are interested in attainment of agility in their supply chain and its attendant influence on competitiveness and business performance. In other words, if organisations are interested in enhancing financial or marketing growth, what specific variable of the agility dimension do they need to focus on? The analysis given in the following section will attempt to answer the preceding question by highlighting the relationships between the variables of the four dimensions of agility and business performance.
Assessing the relationship between the attributes of dimensions of agility and business performance
In a dynamic business environment in which non-price-based competition dominates, competitive basis tends to change from cost-based factors to attribute-based factors such as quality advantages and factors that enhance customer satisfaction. Thus, for those types of market situations, an organisation focuses on quality and enriching the customer in an effort to create more value for the customer enhances its competitiveness. Creating customer value is one of the dimensions of agile supply chains, and a correlation analysis was carried out to determine the impact of creating customer value on business performance.
The correlation coefficients between business performance and the agility dimension of ''enriching the customer'' are presented in Table 8 . In the questionnaire, there were 19 variables that were used to elicit perception about the attributes of agility. From Table 8 it can be seen that among the attributes of enriching the customer, 10 out of the 19 variables have a significant correlation with aspects of business performance. Of the 10 attributes that are significantly correlated to business performance, the highest correlation of about 34% is recorded between reconfigurable products and market share. This means that organisations that possess the ability to deliver reconfigurable products could have an increased market share through gaining a share of the competitors' market. Equally and expectedly, ability to provide reconfigurable products has a significant correlation with customer loyalty based on repeat orders and performance relative to competitors. Thus, this result indicates that being able to provide reconfigurable products correlates significantly with the non-financial performance measures rather than financial measures of net profit or turnover. This indicates that ability to provide reconfigurable products leads to enhanced competitiveness rather than financial performance. Similarly, of the 14 variables used to measure the customer enrichment dimension of agile supply chain, the 10 variables that recorded significant correlation to business performance are: having a customersatisfaction focus, on-time delivery, stock availability focus, customization of products, providing standard products, fast delivery of products, increased customer value, value-added products and reconfigurable products. It is instructive that both ''customization of products'' and ''providing standard products'' were significantly correlated to customer enrichment. This is due to the fact that customization and standardisation of products are contending variables in the customer enrichment dimension of agility. This means that organisations could be competing on the mass production paradigm, whereby they would want to provide standard products with cost being the competitive focus; or organisations could adopt customer enrichment through the provision of mass customisation of products or service in line with customer needs aimed at attaining higher customer satisfaction. Thus, in the case of mass customisation, attaining customer satisfaction is the competitive objective. This result, in which both the contending competitive objectives are at play, point to the diversity of competitive objectives of members of the oil and gas supply chain. In this industry, some firms supply standard products while others supply more customised products and services. A study of the organisational arrangement of the UK oil and gas industry by Finch (2002) found that the industry places ''emphasis on rent-seeking contracting rather than valuecreating activities'', such that oil operators seek ''commodities rather than specialised and bespoke solutions from services providers'' (Finch, 2002) . Accordingly, there are industry initiatives targeted at standardisation of processes and technologies. Thus, initiatives have been launched for standard well designs, drilling solutions, contracts, and assessments of components suppliers and service providers (Finch, 2002) . Table 9 shows the correlation coefficients and relationships between ''leveraging the impact of people and information'' and business performance. From the table it is apparent that of the 40 correlations between the variables, 18 of the variables have significant positive correlations between ''leveraging the impact of people and information'' and business performance. Of the variables that correlated with business performance, ''capture demand information'' recorded positive significant correlations with all the variables of business performance. The correlations between ''capture demand information'' and performance relative to competitors, net profit, market share, customer loyalty, and turnover are 0.411, 0.377, 0.328, 0.324 and 0.323, respectively. Additionally, of all the business performance variables, performance relative to competitors recorded significant positive correlations with all the variables of the agility attribute of ''leveraging the impact of people and information''. Tables 10 and 11 reports the correlations between cooperating to compete and business performance. The strongest significant correlation of about 42% was recorded between turnover and the attribute ''organised along functions and department''. The next highest correlation for turnover was recorded with ''rewards based on individual performance'', at 0.246. Furthermore, alliances and supply chains as network associates were all perceived to have influence on turnover. On the other hand, net profit correlates only with organised along functional lines, at.198. The result of the relationships between financial business performance and agility dimension of ''cooperating to compete'' posted a lower level of correlation than that between market-based nonfinancial indices. This is in line with the general perception that cooperative relationships within and across organisations take time to mature and need nurturing. For example, it is seen in Table 10 that considering and engaging supply chains as longterm partnerships does lead to enhanced customer loyalty. This could be due to the fact that more time is dedicated to creating the right product to meet the customer requirement such that customer satisfaction is achieved in the product or service. This customer satisfaction then translates into repeat orders. This discovery corroborates an earlier finding by Swafford et al. (2006b) who found that supplier relations enable improved responsiveness and customer satisfaction. Also, using cross-customer teams leads to enhancing all the marketing performance indices of market share, customer loyalty and performance relative to competitors. This supports the hypothesis that acquiring the agility attribute of ''cooperating to compete'' enhances business performance.
Assessing relationship between the principal dimensions of agility and competitive objectives
In assessing the relationship between the dimensions of agility and competitive objectives a bivariate correlation analysis between the main dimensions of agility and competitive objectives was carried out. The results of the bivariate correlation analysis between the two variables are presented in six tables (Tables 12 to 17 ). These show only the result of significant correlation coefficients at the 10, 5 and 1% levels of significance between the two variables. The data shown in the six tables can be summarised as follows. Table 12 shows the result of the correlations between the principal dimensions of agility and the competitive objectives, while Tables 13-17 (see appendix) give a detailed analysis of correlations of the characteristics of each of the principal dimensions of agility, given in Table 2 , and their corresponding correlations with individual competitive objectives. Table 13 shows that all the four dimensions of agility registered some level of positive significant correlation with all the competitive objectives except customisation. This means that the surveyed organisations do not perceive customisation as a competitive tool that will enable them to outperform their rivals. This finding is ironic in that the UK oil and gas industry has been perceived as an industry that requires a high level of innovation, especially due to the need to produce from the deep offshore fields (Bower and Young, 1995; Crabtree et al., 1997 Crabtree et al., , 2000 Cumbers et al., 2003; Cumbers and MacKinnon, 2004; Mackinnon et al., 2004) . Clearly, the findings from this research point to less incidence of customisation within the industry, to such an extent that the ability to deliver customised products is not perceived as a competitive advantage. Indeed, in Table 13 it can be seen that the result of correlation coefficient between customisation and providing standard products is significant but negative correlation. This means that where the need for standard products is high, there is low level of customisation and vice versa. This goes to show that there is a high preference for standard products within the industry rather than customised products. This finding is in line with the current drive within the industry for cost reduction, in which product standardisation is encouraged by using standard products to build modules for oil and gas production platforms (CRINE Network, 1999) . Customer enrichment posted the highest significant positive correlation with dependability and delivery, followed by proactivity and flexibility. Cooperating to compete correlates positively with quality, proactivity and speed. ''Mastering change and uncertainty'' posted the highest correlation with innovation and speed, followed by quality and proactivity. Finally, ''leveraging the impact of people and information'' posted significant positive correlations with innovation and speed, followed by quality and proactivity. Among the four dimensions of agility, ''mastering change and uncertainty'' posted the highest correlation, followed by ''leveraging the impact of people and information.'' From Table 12 , it is apparent that an organisation that masters change and uncertainty can derive the competitive advantage of innovation, competing on time through speed as well as being proactive. That organisation is considered to have delivery reliability as well as competing without compromising on quality. Moreover, the organisations surveyed in this study considered a significant level of dependability as a competitive advantage. Tables 12 and 13 present a detailed analysis of the relationships between two of the dimensions of agility and the competitive objectives. This is aimed at identifying the factor within each of the agility dimensions that has the most impact on the speed and flexibility. As shown in Table 12 , enriching the customer by adding value posted significant correlations with the following competitive objectives: speed, quality, innovation, dependability, delivery reliability and proactivity.
The correlation coefficients indicate significant positive correlations between the competitive objective of speed and the agility dimension of enriching the customer. This shows that ability to compete on speed is contingent on customer relationships, as the positive correlation coefficient between speed and customer relationship focus shows. Table 14 shows the correlations between the agility dimension of ''leveraging the impact of people and information'' with competitive objectives. The main conclusion to draw from that table is that all the competitive objectives posted significant positive correlations with most of the variables of the agility dimension of ''leveraging the impact of people and information''. In particular, it is interesting that ability to capture demand information quickly enhances speed of response. Furthermore, the two variables of ability to capture demand and managing core competencies correlate positively with all the competitive objectives. Equally, training enhances delivery, proactivity, cost reduction and flexibility.
Conclusions
It has been observed in this study that, increasingly, competitive advantage is currently predicated on the combined capabilities of the integrated network of organizations, i.e., on the supply chain. It is argued that understanding the dynamics of competition amongst supply chains is more important to the individual firm than analysing contests between firms. Additionally, markets nowadays exhibit obvious traits of increasing complexity and volatility and decreasing predictability. Hence, today the need to leverage the capabilities of the whole supply chain to satisfy customer demand is ever present and is greater than previously. Characteristic turbulence in the business environment leads to the need for agile supply chains. But the strategy for competing on the basis of agility is a managerial imperative not only for the individual constituents of the chain but for the entire supply chain. Flexible and agile supply chains outperform less agile competitors. This paper has demonstrated that contrary to perception in some sections of the literature, much volatility does exist in the oil and gas industry. Oil and gas are often classified as commodities; as such it has been claimed in some literatures that their supply chains should focus on cost. However, this classification looks only at the final product (at the point of consumption), and neglects the range of complex activities associated with exploration, development and production of hydrocarbons. The production of crude oil is an example of heavy industrial activity, in which the extraction method is complex and constrained by critical delivery date, cost and quality. High levels of complexity and uncertainty are typical of the environment in which hydrocarbons are sought and extracted. We assert that agility is very much determined by the operating environment and the business sector or industry of the given supply chain. Most of previous works on agility have been in discrete manufacturing. There has been a conspicuous lack of results on agility in the process industry. This paper does, therefore, contributes to filling the gap. By assessing the spread and depth of agile practices within the oil and gas supply chain, this paper has provided new oil and gas industry-focused insights into agility. Specifically, this comprehensive study reveals the empirical relations between dimensions of agility and the attainment of competitive objectives and business performance. The results from this study suggest a direct-effect model in which the dimensions of supply chain agility (i.e., customer enrichment, cooperating to compete, mastering change, and leveraging the impact of people and information) moderate competitive objectives and business performance. Thus, the paper has explicitly demonstrated that agility has a significant influence on competitive objectives and business performance of the sample firms used in this study.
The aggregate effects of dimensions of agility indicate that whereas ''cooperating to compete'' impacts only turnover, ''mastering change'' and ''leveraging impact of people'' correlates with all aspects of business performance. Furthermore, ''mastering change and uncertainty'' correlates highest with turnover, while ''leveraging the impact of people and information'' leads to enhanced customer loyalty. The study also found that ''on-time delivery'' and ''reconfigurable products'' (attributes of ''enriching the customer'') correlate positively with all the performance measures of ''enhanced market share'', ''customer loyalty'' and ''performance relative to competitors''. This thus reemphasizes the diverse nature of the industry, in which both customized and standard products are exchanged. However, it is worth noting that the ability to provide reconfigurable products posted a stronger correlation than ontime delivery. It is also instructive that ''providing standard products'' also significantly correlates with ''enhanced net profit and market share''. Accordingly, this result (in which both the contending competitive objectives are at play), points to the diversity of competitive nuclei of members of the oil and gas supply chain, in which some firms supply standard products while others supply more customised products and services.
This study found that where supply chains are considered as long-term partnerships, they lead to enhanced customer loyalty. This could be due to the fact that more time is dedicated to creating the right product to meet the customer requirement, such that customer satisfaction is achieved in the product or service. This customer satisfaction then translates into repeat orders. This finding corroborates an earlier study by Swafford et al. (2006a Swafford et al. ( , 2006b , in which it was found that supplier relations enable improved responsiveness and customer satisfaction.
The result of the analysis also reveals that prosperity in a dynamic business environment can be attainted only through innovation and risk taking. This is evident from the fact that organizations that encourage innovation attain enhanced financial and market-based performance measures. Additionally, where organizations encourage risk taking, by trying new and better solutions, they score high on enhanced market-based business performance measures. Finally, the study also found statistical evidence to support the impact of capturing demand information on both financial and non-financial business performance measures. Additionally, empowerment techniques such as team work and involvement in decision making all impact positively on non-financial measures such as customer loyalty and performance relative to competitors.
This study also tested the relationship between supply chain agility and competitive objectives. Results indicate that the competitive objective of innovation correlates significantly with the agility dimension of ''mastering change and uncertainty''. Opportunistic cooperation to enhance competitiveness, ability to master change and uncertainty, as well as leveraging the impact of people and information all impact positively on the speed of response (or time-based competition) and innovation. This finding corroborates the work of Dubois and Fredriksson (2008) . Overall, the study found strong positive correlation between supply chain agility and competitive objectives of proactivity, quality, innovation, delivery and speed. However, only weak correlation was seen between agility and dependability, flexibility and cost reduction. The practical implications of this study include the fact that it provides some guidance to supply chain managers with respect to the specific relations between the attributes of various dimensions of agility and competitive objectives as well as business performance. For example, in a dynamic business environment (characteristic of the oil and gas industry), cooperation among the industry players could help achieve efficiency and innovation as well as mitigate the effects of costly operations. Hence, considering the relationships among the variables, organizations can achieve higher levels of agility within their supply chain and ultimately higher business performance. This sector-focussed study has provided significant and interesting insights, but more questions arise. For example, the industry is both complex and fragmented. Thus there is the need to undertake further research to broaden the lens of the investigations and look in-depth at each of the stratum of the industry (i.e., operators, contractors and suppliers). This will determine the critical factors that impact and determine the agility of their respective supply sub-chains.
